チュープリンのGTPase活性に及ぼすリン脂質過酸化物の影響 by 川上 美佐子 et al.






Effect of Phospholipid Peroxides on 
GTPase Activity of Tubulin 
Misako Kawakami， Kiyozo Hasegawa and Hiroshi Doi 
Department 01 Food Science and Nutrition， 
School 01 Human Lifeαnd Environmental Science， 
Mukogawa Women's University， Nishinomiya， Hyogo 663， Japan 
Tubulin presences universally in eucaryotic cels， and forms microtubules by self -assembly. 
Microtubules participate various cel functions. As cel membranes are composed of phos-
pholipid， lipid peroxides wil be assumed not only to be taken in the body from foodstuffs 
but also to be produced in the biological system. sased on the roles of tubulin in cel， it
is possibile that lipid peroxides make cel to deteriorate through the interaction with tubulin. 
The mechanism of cel deterioration has not yet been made c1ear. We have taken notice of 
OTPase activity of tubulin in order to make c1ear the interaction between lipid peroxides and 
tubulin. There are two steps of forming oligomer and forming microtubules. 
The relationship between the assembly and OTPase activity is not enough made clear. First， 
the efffect of magnesium ion on OTPase activity of tubulin is made c1ear in this paper. 
In the presence of only O.5mM magnesium ion， the appearance of OTPase activity was 
confirmed. It means that OTPase activity reveals in the step of oligomer formation. This 
activity， however， was very small. In order to make clear the effect of lipid peroxides， 
OTPase activity was examined at lOmM magnesium ion of the optimum concentration. Lipid 
peroxides were prepared from lecithin by photooxidation at 40C. Lipid peroxides inhibited 
















































された 13)14)15) 全ての行程を 40Cにて速やかに行っ
た.調製されたチュープリンは使用時まで， 1M Su-
crose， O. 1mM GTP及び 0.5mM MgChを含む
lOmM Phosphate Buffer (pH7.0)中で， -80oCに
て保存した.使用時には Sucroseの除去並びに使用
Bufferへの平衡化のために，使用 Bufferで平衡化さ
れた Sephadex G -25 (m)によるパッチゲルろ過
(1. 0 x 7 cm column)を行った後， 15，000rpm， 4 'C
で30分間遠心した 16) その後，更に，使用 Buffer
で平衡化されたSephadexG -25 (m)によるゲルろ過
( 1.0 x 15cm column)を行ったものをチュープリン





















は，目立分光光度計 U2000を使用した.次に， TLC 
を行った. 1.0mg/ml未酸化脂質， 1.0mg/ml脂質過
1-1.チュープリ ン 酸化物をシリカゲル 60プレート (Merck社 No.Art
チュープリンは牛脳より調製した.牛脳は阪神食肉 5721)にスポットし，展開溶媒 (CHCI3 : CH30H : 
衛生検査所より入手した.チュープリンは硫安分別と H20 = 65 : 24 : 1， V /V /V)で展開した.展開終了
イオン交換を組み合わせた Leeらの方法により調製 後溶媒を飛散させ，ヨウ素法と炭化法で、検出を行った.
Abbreviation; 
* : Guanosine -5' -triphosphate 
**: Guanosine -5' -diphosphate 
*** : Electrochemical Detection 
純度検定は，寺尾らの方法による ODSカラム(コ
スモシールパックドカラム， 4.6mm I.D.x 150mm) 
を用いたHPLCで、行った 18)19). 溶出溶媒として CH30H





ODSカラム (4.6mmI. D. x 150mm)に通し，移動
相溶媒として 30mM LiCH3COOを含む CH30H:
H20 : CH3COOH=76 : 24 : 0.1 (V/V/V)を用い
た.この溶媒には常にヘリウムガスを流しておいた.












濃度 1.0mg/mlでO.lmMGTP， 3.4M Glycerolを






い， 15分， 30分後に 100μlの3NHCI04で反応を
停止させた.その後，遠心により除タンパクを行い


















1. D. x 250mm)を用いた.移動相は， 0.2M 
K2HP04， O. 1 M CH3COOH， 4mM TBAP 



























































Fig. 2. Ultraviolet Absorption Spectra of Lecithin 
and Lecithin Peroxides. 





































Carbonation by Sulfuric Acid 
• 
r.-*.r相公?
Fig. 1. Thin Layer Chromatography of Lecithin and 
Lecithin Peroxides on a Silica Gel Plate. 
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Fig. 3. HPLC Analyses of Lecithin and Lecithin 
Peroxides on an ODS Column Eluted with 
Methanol : Water 95: 5 (V IV) Containing 
30mM Lithium Acetate. 
30 15 
Reaction Time (min) 
。
Fig. S. OTPase Activity of Tubulin in the Presence 
of O. 5mM MgCh・
The reaction was performed in lOmM phosphate 
buffer， pH7. 0， containing 0.5mM MgCh， 
O. lmM OTP and 3. 4M glycerol at 370C. Tubulin 
concentration was 1.0mg/ml. ODP produced 
was determined using an HPLC system. 
? ? ? ?
Fig. 4. HPLC Analysis of Lecithin Peroxides on an 
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Detection was carried out by an electrochemical 
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Fig. 6. Effects of PO -Lecithin on GTPase Activity of Tubulin in the Presence of O. 5mM or lOmM MgCh・
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